Arbuscular Mycorrhizal (AM) fungi are key components of soil microbiota and obviously interact with other microorganisms in the rhizosphere which is the zone of influence of plant roots on microbial populations and other soil constituents. The microbial associates are more prone to general and annual fluctuations besides several abiotic factors such as environment and climatic factors which influence the whole process of AM-microbial interactions. Keeping in view, the importance of AM fungi the present study was undertaken for assessing the AM fungal spore population dynamics in the rhizosphere soil and its colonization, microbial (bacterial and fungal) population distribution in rhizosphere and nonrhizosphere soils as a function of seasonal variation in relation to soil physico-chemical factors associated with two legume crop plants collected from different districts of Andhra Pradesh state, India. AM fungal propagules and species were found to be well distributed varying in number from 12 to 89 spores per 10 gram soil in mungbean and 46 to 90 spores in soybean rhizosphere soils and per cent root colonization in mungbean ranged from 36.74% to 90.68% however, in soybean it ranged from 23.58% to 76.92%. The 24 AM fungal species representing 4 genera were isolated, Glomus represented 12 spp. forming predominant genus. The Pearson Correlation coefficient data showed that the microbial population and AM fungal population and species, the degree of root colonization by native AM fungi varied significantly in two legume crop plants and influenced by soil edaphic factors. Significant negative correlation was recorded between root colonization and mean spore density of both the crops indicating that low levels of spore density are associated with high root colonization. The quantity and type of AM propagules also affected the dynamics of root colonization, which were also increased by increase in age of the crop plant.
INTRODUCTION
Vesicular Arbuscular Mycorrhizal (VAM) fungi are the most commonly occurring mycorrhizal fungi and most ubiquitous in their distribution [1, 2] . They are associated with almost all plants in nature [3] [4] [5] . Over the past several years, there has been growing appreciation of the impor-tance of AM fungi on terrestrial ecosystems [6] [7] [8] . Arbu-scular Mycorrhizal (AM) fungi play a major role in soil fertility, nutrient acquisition [7] especially uptake of phosphorus from the soil and thereby enhancing plant vigor [8] , enhance growth, yield, provide greater resistance to plant diseases [9] and increase tolerance to drought [10] . The rhizosphere is a site of complex interactions between plants and microorganisms, where environmental factors such as soil physico-chemical parameters as well as fertilizers or cultivation practices may have large effect on microbial communities.
The rhizosphere, where AM fungi and soil fauna and flora coexist, is constantly changing because of environmental and plant growth factors. The activity of rhizosphere-inhabiting microorganisms exerts a significant effect on plant health. Depending on the type of interaction between host, symbiont and the environment, the degree of colonization of roots by AM fungi varies. The AM fungi may alter host nutrient status and thus in turn influence the relationship between the plant and other rhizosphere mycoflora.
AM colonization varies with change of season. Seasonal effects also influence the establishment of plants under field conditions, depending on the efficiency of indigenous fungi. Therefore, there is a need to take a close look at the nature of natural processes that help to increase the crop yield and quality with more efficient use of nutrient inputs, reduced need for pesticides. Arbuscular mycorrhizal fungi, the "hidden heroes" of nutrient deficient soils especially phosphorus can provide support for management of nutrients and maintenance of better crop growth.
Because of the public concerns about the side effects of agrochemicals, more attention is now being given to research areas concerning biological balance in soil, microbial diversity or microbial dynamics in soil, etc. This is why the study of interactions in the mycorrhizosphere is a topic of current concern. Despite the importance of mycorrhiza in agriculture and forestry, little work has been done regarding their distribution, diversity and presence of other microbial flora in the rhizosphere soil associated with the two legume crop plants in the districts of A. P.
Pulse crops or grain legumes are major source of protein in the predominantly vegetarian diet of the people of India. India, probably grow a great variety of pulses than any other country. Year by year area of crop grown, production, yield potential per hectare is declining due to several reasons which are serious yield reducers and contribute substantially to instability of production. Plant pathology can play a very vital role in increasing pulse production, if we identify the pathological constraints properly and carry out problem-oriented research.
Keeping in view, the importance of AM fungi the present study was undertaken for assessing the AM fungal spore population dynamics in the rhizosphere soil and its colonization, microbial (bacterial and fungal) population distribution in rhizosphere and nonrhizosphere soils as a function of seasonal variation in relation to soil physicochemical factors associated with two legume crop plants collected during different time intervals and from different field sites (places) of Adilabad, Karimnagar and Nizamabad districts of A. P., India.
MATERIAL AND METHODS

Study Site & Period
The present study was carried out with two selected legume crop plants mungbean [ 
Site Description
Three distinct seasons are recognized in a year. Summer (March-June) is hot and dry, rainy season (June-September) is warm and wet and winter (October-February) is cool and dry. The area receives annual rainfall between 847 mm to 940 mm mostly during monsoon period (June to September). The summer temperatures range between 20˚C to 41˚C and winter temperatures from 12˚C to 30˚C.
Sampling
At each sampling, one plant was collected from each of the three randomly selected sites in every field site and three samples were collected from each site. These rhizosphere soils (dug carefully taking care to keep fine roots intact) collected at the end of each month were pooled together to form a composite sample and stored in polyethylene bags at 5˚C for further analysis. From each composite sample, three replicates were taken for further analysis. The soil samples were collected at different stages of plant growth i.e between 25 -30 days crop growth period (d1), 50 -60 days (d2) and the third sample before harvest (d3) from different locations (field site) of the host plant grown under natural conditions.
The physico-chemical characteristics of soils such as soil texture (feel method [11] ), moisture content (%), soil reaction (pH) by glass electrode method (1:2.5 soil water suspension), soluble salts (Electron Conductivity by conductivity bridge method), Organic Content by rapid titration method [12] , available phosphorus by Olsen's method [13] , available potassium [14] were estimated.
Isolation and Estimation of Arbuscular Mycorrhizal (AM) Spore Population
The rhizosphere soil samples in three replicates were used to determine AM spore population from 50 grams portion of soil. The AM fungal spores were isolated from composite soil samples by employing "wet sieving and decanting technique" [15] and were quantified by using the "grid-line intersect method" [16] . Results were expressed as mean of three replicates for each sample. The abundance of spores determined for each sample was expressed as the number of AM fungal spores per 10 grams of soil for all the samples studied.
phenol and identified according to their spore morphology by using taxonomic key [17, 18] . The qualitative estimation was expressed as percentage frequency occurrence of AM fungal species.
Estimation of Arbuscular Mycorrhizal Root Colonization
Roots of the test plant species after thorough washing with tap water were cut into approximately 1-cm pieces and processed by employing "rapid clearing and staining technique" [19] . 50-stained root bits were examined under microscope for mycorrhizal root colonization. The observations were recorded from each sample containing 50 root segments according to the method suggested by Bierman and Linderman [20] . The relative abundance of mycelium, vesicles and arbuscules of mycorrhizal fungi in the host tissues were recorded as abundant, moderate and scanty. Per cent root colonization was quantified based on the number of root segments colonized by AM fungi using the formula:
Number of root segments colonized Per cent root colonization = 100 Number of root segments observed  

The isolated fungi were identified on the basis of colony morphological characters upto species level by following standard manuals [22, 23] . The qualitative enume ration was expressed as frequency occurrence of fungal spp.
Statistical Analysis
Statistical Packages for Social Sciences (SPSS) (Systat Co., http://www.spss.com) 16.0 version package were used for the statistical analysis of the data. The influence of the variables (pH, EC, moisture content, AM spore density, per cent root colonization, microbial population of rhizosphere and nonrhizosphere soils) and their interactions with subjects [location (L), day (D), field (F)] effects and between subject effects were tested with a two-way analysis of variance (2-way ANOVA) at 0.05% level of significance where the ANOVA explained significant effects by the variables.Pearson Correlation analysis was performed to assess the relationship between AM fungal spore density of rhizosphere soils, per cent root colonization by mycorrhizal fungi, bacterial and fungal population of rhizosphere and nonrhizosphere soils and soil edaphic factors at 0.01% and 0.05% levels of significance and found a good association between them.
ABB
RESULTS AND DISCUSSION
The data on rhizosphere soil analysis of physico-chemical characteristics presented in Table 1 shows that the soil texture varied from sandy clay to clayey type, black, brown and red in color, pH was neutral (7.2) to moderately alkaline (7.9), Electron Conductivity (EC) ranged from normal (0.20 mmhos/cm) to satisfactory levels (0.76 mmhos/cm) thereby, indicating no likelihood of salinity problem affecting plant growth. The soils were optimum in nutrient levels particularly with Organic Carbon ranging from low (<0.5%) to medium (0.5% -0.75%) levels, moisture content from 17% to 19%, levels of potassium were moderate to high (94-above 240 kgs/ Acre), interestingly available phosphorus levels ranged from lowmedium (4 -45 kgs/Acre).
Usually kharif falls in the months of June/JulyOctober/November, rabi and summer in the months of October/November -January/February; January/FebruaryMarch/April respectively. Kharif receives enough water, moisture, experiencing good rainfall, average temperatures besides receiving nutrients in required proportions. Rabi and summer crop (irrigated) being dry period experiences high temperatures, low moisture and less nutrient availability.
The data of AM fungal propagule number of rhizosphere soils, per cent root colonization, microbial (fungal and bacterial) population of the rhizosphere and nonrhizosphere soils under natural conditions supporting mungbean and soybean during different time intervals of the present study is summarized in Table 2 .
It is evident from the data that there is a wide range of seasonal variation in AM spore density, per cent root colonization, bacterial and fungal population of both the host plants studied. The percentage frequency of occurrence of arbuscular mycorrhizal fungal propagules per 10 gm of rhizosphere soil sample was highly variable and the spore number was well distributed varying in number from 12 to 89 spores per 10 gram soil in mungbean and 6 to 90 in soybean rhizosphere soils. Maximum num-4 bers of spore propagules were observed in the soils of Adb (Adilabad), and Nzb (Nizamabad) supporting soy-bean and mungbean respectively during Kharif season when the crop growth period was 30 days. Mungbean supporting soils of Adb. showed maximum abundance of spores recording 60 spores per 10 gram soil during February (winter season) thereby, declining steadily and attaining minimum (12 spores per 10 gram of soil) during the month of April (mid-summer). The same trend was observed in the soils of Adb. during kharif showing steady decline in spore count at the time of harvest in the two field sites studied. Whereas, Kmr. (Karimnagar) soils showed gradual increase in spore count from 25 -52 spores per 10 gram soil in the kharif season (July-September). It is evident from the data that there is increase in spore count with increase in age of the plant growth period showing association of highest propagule number during the time of harvest. Soil supporting soybean showed good variation in propagule number recording maximum spore number associated in the month of July and August at 30 days crop growth period thereby showing reduction during the time of harvest.
In general, an increasing trend in spore density was noted from 30 -60 days of plant growth period in the field sites investigated, recording maximum spore count at 45 -60 days crop growth period. However, the spore density declined at harvesting stage. It is also evident from the data that the spore density differed from one field site to another. However, maximum abundance of AM fungal spore population was recorded during kharif (rainy season). Association of propagule number is also related to seasonal temperatures and moisture content, which is evidenced with least spore count in the month of April (mid-summer season).
The AM fungal species isolated from the present soils during the year's survey exhibited the association of 24 species representing 4 genera. Both the crop plants studied tested positive for AM fungal colonization in the roots during all the seasons.
The colonization of AM fungi in the roots however differed from location to location. Root colonization of AM fungi was characterized by the presence of hyphae, hyphal coils, vesicles and arbuscules. The data summarized in the Table 2 showed that per cent root colonization in mungbean ranged from 36.74% to 90.68% however, in soybean it ranged from 23.58% to 76.92%. Further observations showed gradual increase in per cent root colonization with increase in crop growth period showing maximum during the period of harvest in both the host plants and in all the field sites studied. This shows that increase in per cent root colonization is directly proportional to the increase in plant growth period.
Regarding the variations in fungal structures of mycorrhizal fungi in root samples of the summer crop the mycelium was abundant (Figures 1(a) and (b) ), vesicles and arbuscules were moderate in number. In the samples of kharif season though mycelium was abundant vesicles were moderately found in soybean (Figure 1(c) ) and sparse in mungbean (Figure 1(d) ). With increased colonization mycelium, vesicles and arbuscules were found to be very abundantly associated in both the crop plants as shown in Figures 1(e)-(j) , accordingly the roots were heavily colonized both qualitatively and quantitatively. Sporocarps were observed inside the root cortical cells of both the host plants (Figures 1(k) and (l) ).
The present study showed that there is a wide range of variation in spore number during different seasons. There is also variation in per cent root colonization but there is no correlation existed between spore number and per cent root colonization. This is because AM fungal spores showed reduction in number recording least count whereas, per cent root colonization was maximum at harvesting stage. The plant growth period seems to have favoured per cent root colonization, which is a measure of mycorrhizal effectiveness.
The data summarized in the Table 2 shows that bacterial population of rhizosphere and nonrhizosphere soils supporting mungbean ranged from 9.9 -31.8 × 10 6 and 3.3 -17.5 × 10 6 cfu per gram of soil respectively whereas, that of soybean ranged from 9.3 -29.8 × 10 6 and 6.0 -9.2 × 10 6 cfu/g soil respectively. The fungal population of rhizosphere and nonrhizosphere soils supporting mungbean ranged from 1.0 -4.5 × 10 5 and 0.4 -1.7 × 10 5 cfu/g soil respectively whereas, soybean supporting soil showed population range from 1.6 -3.8 × 10 5 and 0.4 -1.6 × 10 5 cfu/g soil of soil respectively. The population of fungi and bacteria occurred in lower count in the nonrhizosphere soils than in corresponding rhizosphere soils and are significantly affected by plant development. The bacterial populations were predominant in number compared to fungal population.
Highest microbial population was recorded during the In the present study a total of 14 species of Aspergillus is observed to be an important component of the present soil fungal flora constituting 16% -90% of the total population. Highest frequency of occurrence was observed during March to August dominating over the other fungi. A. terreus, A. flavus, A. niger were observed to be predominantly occurring in all the soils of the present study with A. terreus showing highest incidence of occurrence (70% -95%) from February to April followed by A. niger and then A. flavus. The fact is that the predominant occurrence during summer when the temperatures were high and the soil is relatively dry showed the ability to resist the deletorius summer con-ditions. Though the soil of soybean showed the same trend, the incidence of occurrence was low compared to mungbean soils.
However, there was a steady decline in the occurrence of Aspergillus sp. in the month of July to October recording the lowest number in the month of October. Further observations showed increase in population of Fusarium spp. during the months of August-October when there was reduction in population of Aspergillus sp. High incidence of Aspergillus sp. during the months of March and April (summer) may be attributed to high temperatures.
In the soils where Trichoderma was predominant there was a reduction in the population of other fungal spp. Interestingly, in the present study there was suppression in the incidence of occurrence of root pathogenic fungi viz., Alternaria, Fusarium, Dreschlera and Macrophomina.
ANOVA analysis data at 0.05% and 0.01% level of significance in mungbean and soybean explained that soil physico-chemical factors and the parameters studied varied significantly and was found good association among the subjects and subject interaction effects.
Relationship between AM Fungal and Microbial Association and Edaphic Factors in Mungbean and Soybean Crops
The data presented in Table 3 shows that in mungbean per cent root colonization exhibited significant positive correlation with fungal population in rhizosphere soil at 0.05% however, exhibited significant negative correlation with moisture content at 0.01% and with spore density and available phosphorus (0.05%). Whereas, in soybean significant positive correlation was exhibited with EC at 0.05% and with fungal population of rhizosphere and nonrhizosphere soils at 0.01% however, exhibited significant negative correlation with moisture content at 0.05% and spore density at 0.01%.
In mungbean spore density exhibited significant positive correlation with moisture content and available phosphorus at 0.01% and with levels of potassium at 0.05% however, exhibited significant negative correlation with per cent root colonization at 0.05% and with fungal population in nonrhizosphere soil at 0.01%. Whereas in soybean significant positive correlation was exhibited with moisture content at 0.01% and per cent root colonization, fungal population of rhizosphere and nonrhizosphere soils and EC at 0.01%.
Bacterial population in rhizosphere soil in mungbean exhibited significant positive correlation with bacterial population in nonrhizosphere soil at 0.01% however, exhibited significant negative correlation with pH and EC at 0.05%. Whereas, in soybean bacterial population of rhizosphere soil exhibited significant positive correlation with fungal population of rhizosphere soil however, exhibited significant negative correlation with moisture content at 0.05%.
Bacterial population in nonrhizosphere soil on mungbean exhibited significant positive correlation with bacterial population of rhizosphere soil, fungal population of rhizosphere and nonrhizosphere soil at 0.01% however, exhibited significant negative correlation with pH at 0.05% and levels of potassium at 0.01%. Whereas, in soybean significant positive correlation with fungal population in rhizosphere and nonrhizosphere soil at 0.05% and 0.01% respectively. However, exhibited significant negative correlation with pH and moisture content at 0.05% and 0.01% respectively.
In mungbean fungal population in rhizosphere soil exhibited significant positive correlation with per cent root colonization at 0.05% and bacterial population in rhizosphere and nonrhizosphere soil at 0.01% however, exhibited significant negative correlation with levels of potassium at 0.01%. Whereas, in soybean significant positive correlation was exhibited with per cent root colonization and fungal population in nonrhizosphere soil at 0.01% and with bacterial population in rhizosphere and nonrhizosphere soil and available phosphorus at 0.05% however, exhibited significant negative correlation with spore density and moisture content at 0.01% level of significance. In soybean levels of potassium exhibited no significant correlation with any of the parameters studied. Fungal population in nonrhizosphere soil on mungbean exhibited significant positive correlation with bacterial population of nonrhizosphere soil and fungal population of rhizosphere soil at 0.01% however, exhibited significant negative correlation with spore density at 0.01% and with moisture content, levels of potassium at 0.05%. Whereas, in soybean significant positive correlation was exhibited with per cent root colonization, bacteria population in nonrhizosphere soil, fungal population of rhizosphere soil, EC, and available phosphorus at 0.01% however exhibited significant negative correlation with spore density and moisture content at 0.01% level of significance.
The results of the present study ambiguously reveal the abundance of AM fungal spore association in the soils supporting mungbean and soybean of Adb. and Nzb. dist. confirming the formation of AM in both the crop plants grown in the semi-arid tropical soils. Kharif season generally yielded more AM fungi than rabi crops presumably due to the availability of moisture, specific root exudates, aeration, moderate temperatures and necessary nutrients.
The soils of the present study are deficient in phosphorus, moisture content and other nutrients a condition similar to that of semi-arid tropics. Generally, a beneficial effect of AM fungi has been observed under suboptimal nutrient status of soil [24] . The legume crops of the present study developed AM root colonization in their root tissues ranging from 23.58% -90.68% and housed AM spores with a density of 12 -90 spores/10 g rhizosphere soil similar to the findings of [25, 26] . It is also apparent from the present study that the spore density of AM fungi varied significantly in two legume crops which is in agreement with the earlier findings [27] who reported similar results in four grape vine rootstocks and in papaya.
The data of Pearson Correlation coefficients showed that significant negative correlation was recorded between root colonization and mean spore density of both the crops indicating that low levels of spore density are associated with high root colonization potential. Contradictory to this, absence of correlation recorded between root colonization and spore density of AM fungi can be attributed to the fact that spore numbers may poorly reflect the colonization potential of the soil and they are not always related to the rate and the extent of mycorrhizal formation.
In the present study, moisture content exhibited significant negative correlation with per cent root colonization and positive correlation with spore density indicating that the moisture content could accelerate root colonization and spore density. In the soils of present study, the average moisture levels of about 17% -20% has been apparently favourable for high spore density and maximum root colonization.
The data of the present study suggested that the AM fungal spore density was influenced by the crop growth period. It is also possible that the root exudation might have influenced the spore density. In conclusion, the spore count increased with increase in crop growth period in all the field sites showing reduction in spore count before harvest, which coincides with the senescence of the host when the root growth was very slow similar to earlier observations [28] . In the rhizosphere soils of mungbean (Adb) and soybean (Nzb. and Adb) maximum propagule number was observed in the month of July and Aug. (rainy season), which coincides, with the flowering time of the host plant. AM sporulation and plant flowering might be related because at this time most photosynthate is allocated to roots, which helps fungal symbiont to produce more spores [29] . In the present study maximum root colonization was observed during rainy season in both the crop plants correlated the findings of [30] . The AM spore population and per cent root colonization was more in rainy season because roots showed better growth during this season and active root growth provided more entry points to AM fungi [31] .
In the present study, pH of the soil was neutral to moderately alkaline and recorded no significant correlation with per cent root colonization in both the crops and spore density in soybean. However, exhibited significantly negative correlation with spore density in mungbean, which is in agreement with the earlier findings [25] .
In the present study soils the available soil phosphorus levels were optimum. Although, the fluctuation range of the soil phosphorus was narrow, it was seen to be significantly positively correlated with spore density in mungbean and negatively correlated with per cent root colonization in mungbean and spore density in soybean.
The significantly negative correlation between mean spore density, per cent root colonization and available soil P recorded in the present study is in agreement with the earlier findings [27, 32] , who reported the distribution and ecology of AM fungi in Citrus nurseries and spatiotemporal variations of AM fungi in papaya plantations.
Wu et al. [33] reported significant negative correlation between per cent root colonization and soil available soil P content indicating that lower available P could accelerate the colonization on Citrus roots. However, further reported that the spore density was significantly negatively correlated with soil available phosphorus content, suggesting that soil available phosphorus could inhibit the increase in spore density and these reports are in agreement with our findings on soybean crop. In the present study AM spore population is found to have seasonal variation with low moderate levels of phosphorus similar to the results of several workers. The overall growth rate of AM fungi in the present soils correlated with P deficient soils.
In the present study absence of significant correlation between root colonization and potassium in both the crops attributing to the fact that high levels of potassium poorly reflected the colonization potential of the soil similar to the earlier findings [34] , who reported the absence of correlation between the two Citrus nurseries of California. In the present study high levels of available K positively influenced the mean spore density of AM fungi associated with rhizosphere soil in mungbean.
Many studies have evaluated the influence of organic matter on arbuscular mycorrhizae [35] with very different results, indicating variable responses on plants and fungi. In the present study organic carbon content of the soil ranged from low to medium levels that showed to influence high root colonization of AM fungi and maximum spore density similar to the findings of [36] , who reported high root colonization of AM fungi in Vineyards with low OC.
In the present study absence of significant correlation between EC and mean root colonization and spore density in mungbean suggests that EC have no effect on symbiotic colonization in root tissues or may poorly reflect the colonization potential. Further, EC positively influenced the root colonization by AM fungi and negatively influenced the mean spore density in soybean.
The identification of indigenous AM fungi is a fundamental requirement to understand biodiversity and essential for monitoring changes in natural, managed or disturbed ecosystems. Diversity in AM fungi can be explored at this level by studying spore characteristics and colonization patterns in different agricultural crops, including different varieties of the same crop. The AM fungi are abundant and ecologically very important in the tropics [37] . The present study brings out the enumeration of various spp. of AM fungi associated with two legume crop plant. A total of 24 spp. of AM fungi belonging to 4 genera viz., Glomus, Acualospora. Gigaspora and Sclerocystis were recovered from the rhizosphere soils. However, in the study on spatial-temporal variations of AM fungi in papaya plantations, 15 spp. of AM fungi from Collem [32, 38] .
In the present study, some species were quite common while others were encountered infrequently in the rhizosphere soil of legumes. AM fungi belonging to Glomus were the most representative type which could be attributed to the fact that the distribution of this genus is worldwide and that Glomus spp. apparently are the most common of AM fungi found in cultivated soils [27, 32, 38] . Also maximum number of Glomus spp. was found to be associated with forest tree species [39] , medicinal herbs [40] , tubers [41] , bananas [42] and papayas [32, 38, 27] from Goa, India. Glomus was predominant genus associated with both the host plants rhizosphere soils that are neutral to moderately alkaline supported earlier observations [43] [44] . It may be due to the qualitative and quantitative nature of the exudates from the later. In the present study 12 spp. belong to genus Glomus. It indicates that about 50% of the AM species composition is made by the genus Glomus in this very typical cropland ecosystem. The genera Acaulospora, Gigaspora, and Sclerocystis accounted for the rest of the percentage represented by 8, 3, and 1 species respectively. From these results we can interpret that AM species have preference for their association with mungbean and soybean. In earlier studies several authors [45] [46] [47] , have also observed dominance of Glomus spp. in the rhizosphere soils of other plants.
Earlier author [48] observed that the fruiting stage reduces carbohydrate availability to the fungus which results in decreased production of spores. Similar observations were made in the present study in the both the crop plants. In general Kharif season experiences good precipitation, moisture, average temperatures and requisite quantities of nutrients. Accordingly, the crop plants were found to be heavily colonized both qualitatively and quantitatively.
The results obtained from the present study suggests that the microbial population and AM fungal population and species, AM root colonization is influenced by soil edaphic factors such as nutrient status of the soil, seasons, soil temperature, pH, moisture content, Organic Content and host cultivar susceptibility. The quantity and type of AM propagules also affected the dynamics of root colonization, which were also increased by increase in age of the crop plant [49] .
Bacterial population in rhizosphere and nonrhizosphere soils of the present study were not significantly correlated with per cent root colonization and mean spore density. Absence of correlation may be attributed to the fact that the above two parameters were not significantly affected by bacterial population. Fungal population in rhizosphere and nonrhizosphere soils exhibited positive correlation with per cent root colonization and negative correlation with spore density. Further studies recorded that bacterial population in nonrhizosphere soils positively influenced the fungal population. High levels of K negatively influenced microbial population in mungbean and exhibited no significant correlation in soybean.
In the present study rhizosphere soils are rich in microbial population, which leads to, increased microbial activity compared to nonrhizosphere soils. The increased number can be attributed to the enriching effect of root exudates, sloughed off cells leading to increased microbial activity that is characteristic to rhizosphere zone. The highly dynamic nature of the rhizosphere is reported earlier [50] . It is well known that root exudates have a direct influence on the microbial population in the rhizosphere [51] .
The present investigation demonstrates the importance of antagonism where the pathogens (Fusarium, Alternaria and Macrophomina spp.) may be suppressed by the stimulation of biocontrol agents like Trichoderma and Chaetomium sp. Thus in the present study, qualitative and quantitative changes in the rhizosphere microflora may be attributed to the alteration in the root exudates of the crop plants studied. An interesting observation made in this investigation study was predominant occurrence of A. terreus which is a phosphatase producing fungi that has significance on the plant growth, nutrient uptake, enhance rhizosphere enzyme activity [52] .
Increased phosphatase activity may be correlated with increased AM colonization which is in agreement with findings of [53] . This could be an additional favourable factor paving way for maximum AM colonization, propagule association and occurrence of AM fungal spp.
In natural system [54] , observed that seasonal fluctuations of mycorrhizal associations were closely related to plant phenology. This was observed in the present investtigation. The AM root colonization is a dynamic process, which is influenced by several edaphic factors such as nutrient status of soil, seasons, AM fungal strains, soil temperature, soil pH, host cultivar susceptibility to AM colonization and feeder root condition at the time of sampling.
CONCLUSIONS
The present study shows good association of AM fungi in two legume crop plants in the agro-ecosystem. It also emphasizes the fact, that this symbiosis is controlled by various edaphic factors. Higher levels of fungal root colonization is an indication of better fungal root contact which is a prerequisite for increased benefits of AM symbiosis and better adaptation to present soils. Kharif and rabi seasons should be preferable (as root colonization and spore density was higher) for AM fungal inoculation as compared to summer season. The present study results showing increasing spore density and root colonization with increase in age of the crop plant offers the possibility of using AM fungi as a potential biofertilizer for enhancement of crop growth as well as productivity.
